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ABSTRACT

Objective: The utility of selective serotonin reuptake
inhibitors (SSRIs) has been overshadowed by the box
warning they received when the United States (US)
Food and Drug Administration (FDA) identified an
increased risk of suicidality in patients 24 years of age
or younger. Newer studies have identified suicidality
as self-aggression and hypothesized whether this
might also apply to aggression toward others. The
controversy surrounding SSRIs has led to a decrease
in prescriptions from healthcare clinicians and
number of patients seeking the necessary treatment.
The objective of this study was to determine if there
is a relationship between SSRI use and aggressive
behavior in an inpatient state psychiatric facility.
Design: Using a retrospective analysis, patients
(N=64) admitted to an inpatient state psychiatric
facility between January 1, 2013, and December
31,2020, who were taking SSRIs were assessed to
determine if they had an increased risk of aggression,
whether toward themselves or others. Patients
served as their own comparators and were required
to have a period without an SSRI and an equivalent
period taking an SSRI. Patients were assessed
through markers of aggression, including psychiatric
emergencies; restraints; seclusions; as needed

(PRN) medication use or STAT medication use for
agitation, aggression, violence, poor impulse control,
or psychosis; and PRN nicotine use. Results: There
was no statistical significance in any of the analyses
demonstrating that SSRI use led to an increased

risk of aggression in this sample of inpatients.
Conclusion: The FDA warning of increased risk of
suicidality and case reports of aggression potentially
associated with the use of certain antidepressants
should not prevent prescribers from treating adult
patients with SSRI medications.
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When the first selective serotonin reuptake
inhibitor (SSRI) antidepressant, fluoxetine,
was introduced to the market in 1987, the SSRI
class became commonly prescribed due to the
improved safety profile compared with older
antidepressants.’ As their use increased, they
gained multiple indications to treat various
mental health disorders, including major
depressive disorder, anxiety disorders, and
eating disorders." However, as early as 1990,
studies began to associate the SSRI fluoxetine
with violent suicidal preoccupation.* As
suicide rates began to increase in the early
2000s, there was further concern that the
suicide rate was related to the increased use
of antidepressants. In 2003, the United States
(US) Food and Drug Administration (FDA)
issued a public health advisory regarding
suicidality in children and adolescents taking
antidepressants, which was followed by a
box warning in 2004.">6 The box warning
was expanded in 2007 to include adults
up to 24 years of age."® The box warning is
controversial, and in the meta-analysis that led
to the box warning, efficacy of antidepressant

therapy was only seen in three out of 15 trials,
suggesting that patients were not receiving
adequate treatment and were subject to
consequences of untreated depression (e.g.,
suicidality). Despite the box warning, suicide
rates have continued to increase throughout
the years (Figure 1).7

The initial box warning was developed
based on a meta-analysis involving 10,000
patients and 372 studies.® The meta-analysis
indicated that suicidality was observed
in four percent of those who received an
antidepressant and two percent of those
who received the placebo, which was only
significant in patients under 18 years of age,
with no fatal suicide attempts reported in
either group.? In the studies that led to the
expansion of the box warning age to up to 24
years of age, there was an increased risk of
suicidality in patients between 18 to 24 years
of age, although the risk was not statistically
significant."® There is evidence that the box
warning might have caused patients to decline
antidepressant therapy’ or avoid seeking
treatment, and that prescribers became less
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FIGURE 1. Age-adjusted suicide rates in the United States (US) from 1999 to 2018’
IStable trend from 1999 to 2006; significant increasing trend from 2006 through 2018 with different rates of change

over time, p<0.05.

%Significant increasing trend from 1999 through 2018 with different rates of change over time, p<0.05.

3Significant increasing trend from 1999 to 2015 with different rates of change over time; stable trend from 2015 through
2018, p<0.05.
Notes: Suicides are identified using International Classification of Diseases, 10th Revision underlying cause-of-death

codes U03, X60-X84, and Y87.0. Age-adjusted death rates were calculated using the direct method and the 2000 US
standard population.

likely to prescribe an antidepressant, leading
to an overall gap in care.>53° A survey by
Harris' found that, in the year following the
box warning in 2004, there was an 18-percent
decline in antidepressant prescriptions.
Newer studies have sought to investigate
the link between SSRIs and suicidality and
have not seen the same correlation, resulting
in pressure to reconsider the box warning,
given that it has decreased antidepressant
prescriptions, leaving those in need of
treatment without sufficient or effective
pharmacological intervention.™

A meta-analysis by Gunnell et al" did
not show evidence that SSRI use led to an
increased risk of suicide, although the study
concluded that it would need a much larger
sample size to confidently state that there was
no correlation. Stone et al™ found an odds ratio
of 2.3 for suicidal behavior in patients under
25 years of age taking an antidepressant,
compared with the placebo. However, the
risk was neutral and possibly even protective
for suicidal ideation for patients between 25
and 64 years of age. The study also concluded
that, for patients aged 65 years and older,
antidepressants reduced the risk of suicidal
ideation and suicidal behavior." However, this

study includes all antidepressants, and SSRIs
alone had an odds ratio of 0.86 times the risk
for completed suicide when compared to the
placebo for all age groups.™

Coupland et al™ investigated suicide and
self-harm in people between the ages of
20 and 64 years and found no significant
difference when comparing SSRIs and
tricyclic antidepressants, but they found an
increase in suicide and self-harm with other
antidepressants, including venlafaxine,
trazodone, and mirtazapine. In a study of
12,692 patients prescribed either fluoxetine,
fluvoxamine, or paroxetine, 82 patients had
suicidal ideation, and 34 patients died by
suicide, which is clinically considered to be
a small number of patients and might be
attributed to the diagnosis of depression.™

Aggression can be defined as harm to
another person, and self-aggression can be
defined as harm to self.” The Overt Aggression
Scale (OAS) defines aggression as having
four categories: self-aggression, physical
aggression against others, physical aggression
against property, and verbal aggression.'®
Self-aggression can be demonstrated by harm
to oneself, including suicidal behaviors,™
which might explain why medications that
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potentially lead to increased suicidality might
also potentially increase aggression. Although
the box warning for antidepressants includes
suicidality, it does not include information
about aggression toward others specifically.
The package inserts of SSRIs include agitation,
hostility, aggression, irritability, akathisia,
anxiety, impulsivity, mania, and hypomania as
adverse events that patients might experience
when taking these medications.”

There are several hypothesized reasons
as to the correlation between suicidality,
aggression, and SSRI use. One theory is that
the increased serotonergic function of SSRIs?
has an activating effect®'>™8-2" on patients
during the first weeks of treatment or during
a dose increase, ™" providing them with
energy to act out their aggression before they
experience full relief of their depression.®'2
However, Mittal et al?? identified additional
studies demonstrating that the risk of suicide
might be at its peak one month before patients
begin antidepressant therapy, and then
slowly declines from that point, suggesting
the higher risk of suicide might be due to
the antidepressant not providing immediate
relief or confirmation bias of the belief that
antidepressants lead to suicidality.

Reinblatt et al" found that 45 percent of
pediatric patients prescribed fluvoxamine
had an activation event, characterized by
increased energy, hyperactivity, impulsivity,
and disinhibition, compared to four percent
of patients prescribed the placebo. Safer
and Zito™ reported that activation events
increased with higher doses of SSRIs, and that
the patients most vulnerable to the activation
were young children, whereas adults had
the lowest rate of activation. Dunlop et al?
identified personality changes associated with
sertraline use, including an increase in social
charm and interpersonal and physical boldness
and a decrease in externalization of blame and
impulsivity in these patients.

Some studies report that patients with
heightened suicidality and aggression might
have underlying bipolar disorder misdiagnosed
as depression, which could lead to adverse
reactions to anitdepressants.”*% Barlow
et al? found that patients with depression
had a statistically significant decreased
risk of aggression when compared with
patients with other mental health diagnoses
at adult psychiatric facilities in Australia.



However, the same study found that patients
diagnosed with bipolar affective disorder had
a 2.81 times higher risk of aggression when
compared to patients with other mental
health diagnoses. Latalova et al” conducted

a literature review of articles published from
1966 through 2008 and reported that one in
four patients diagnosed with bipolar disorder
exhibited aggressive behavior, and often this
aggressive behavior was linked with manic
episodes. Since unopposed antidepressant use
has the potential to cause mania in patients
with bipolar disorder,”2"%% this could,

in part, explain a link between SSRIs and
aggression. Preda et al*® found that 8.1 percent
of inpatients at the Yale-New Haven adult
inpatient psychiatric hospital were admitted
due to antidepressant-associated mania or
psychosis over a 14-month time period.

There are additional hypotheses for a
correlation between SSRIs and aggression.
Clarke et al*" connect violence in patients who
were prescribed SSRIs with the medication’s
side effect of akathisia, which can lead to
aggression and suicidality.®* Additional studies
identify that SSRI-induced apathy could play
arole in violence and aggression.2**2 Drug
interactions, polypharmacy, substance use,
and genetics are additional contributing
factors that might contribute to a link between
SSRIs and aggression.

The currently available studies that
investigate SSRIs and aggression show
conflicting results, and it is difficult to
determine if a correlation exists, especially
given the complexity of the patient population
and lack of homogeneity between studies.

A study assessing lethal violence in the
Netherlands over a 15-year period found a
negative association between suicide and
homicide rates of the patients prescribed
SSRIs.* A study analyzing the entire
population of Sweden in individuals over

15 years of age showed an increased rate

of violent crime convictions among those
prescribed an SSRI, when compared with a
timeframe in which they were not prescribed
an SSRI.**This study also showed an increased
risk of violence in those prescribed an SSR,
compared to those who were not. However,
the increased risk of violent crimes in patients
prescribed an SSRI in both arms of this study
was only statistically significant in patients 24
years of age or younger, which is consistent

with the box warning.* Patients who were
over 24 years of age did not show any
correlation between SSRI use and violence.**
A systematic review reported that there was
an increased risk of suicidality in adolescents
under the age of 18 years, with an odds ratio
of 1.92 (95% confidence interval [Cl]: 1.51—
2.44), but the risk of suicidality decreased for
individuals over the age of 18 years, with an
odds ratio of 0.57 (95% Cl: 0.47—0.70), and
even showed a protective effect, with an even
further decreased risk of suicidality in adults
older than 65 years. A systematic review
that looked at 45 meta-analyses from 4,471
studies, along with an additional 252 studies
identified once sensitivity analyses were
adjusted for confounding variables, reported
there was not enough evidence to suggest that
antidepressant use led to an increased risk of
suicide in children and adolescents.*

In contrast, another systematic review
reported that antidepressant use led to a
two-fold increase in behavior associated
with suicide and violence in adults of all ages
without any prior psychiatric diagnosis.”

A Danish study on work-related violence

in 15,246 individuals saw an increased

risk of violence in patients prescribed an
antidepressant, with a hazard ratio of 1.38
(95% CI: 1.09-1.75) with antidepressants
alone and a hazard ratio of 1.74 (95%

(l: 1.13-2.70) in patients prescribed a
combination of an antidepressant and
anti-anxiety medication, although this study
incorporated all antidepressants, not just
SSRIs.’8 An analysis of data extracted from
the FDA's Adverse Event Reporting System
(AERS) over 69 months contained 383 reports
of violence believed to be from an adverse
drug event caused by an SSRI from 2004 to
2009.% A Finnish study investigated homicides
and identified an adjusted relative risk of
1.31 for patients who were currently using
antidepressants, compared with those not
prescribed antidepressants.® In this study,
the relative risk for homicide was higher for
patients prescribed benzodiazepines and both
opioid and non-opioid analgesics than it was
for antidepressants.®

Lagerberg et al*' evaluated patients
between 5 and 60 years of age in Sweden
between 2006 and 2013 and found a
statistically significant increased risk in violent
crime in patients prescribed SSRIs between 15

and 34 years of age for up to 12 weeks after
treatment discontinuation, but there was

no statistically significant difference in older
age groups. This study also showed that the
elevated risk in violent crime had a stronger
association in individuals with a previous
criminal history.*' A study by Hemminki et
al“ investigated 59,120 children born in
Finland and found that those prescribed
antidepressants were more commonly
convicted of violent crimes than those who
were not prescribed an antidepressant, and of
those prescribed an antidepressant, 76 percent
were prescribed an SSRI.

Healy et al** analyzed data from clinical
trials from regulatory agencies and identified
an increase in hostile events for both children
and adults prescribed paroxetine. They found
that the odds of a hostile event are 17 times
higher in pediatric patients diagnosed with
obsessive compulsive disorder (OCD) than in
pediatric patients not diagnosed with OCD.
SSRIs have also been identified in criminal
court cases as a possible factor leading to
violence.* As early as 2002, prior to the FDA
box warnings, there were already 77 cases
where fluoxetine was believed to contribute to
a crime that was committed.*

With all these studies showing conflicting
results, there are differences in opinions of
when SSRIs should be prescribed to patients.
Furthermore, this evidence might lead to
confusion among patients and prescribers.
The objective of this study is to determine
if there is a relationship between SSRI use
and aggressive behavior in an inpatient state
psychiatric facility.

METHODS

This study was approved by the Institutional
Review Board through the New York State
Office of Mental Health. Adult patients at
a state psychiatric facility in Western New
York were included in the study if they were
prescribed an SSRI during their inpatient stay
between January 1, 2013, and December 31,
2020. Subjects served as their own control.
Patients included in the study were required
to have an equivalent inpatient time period
where they were not prescribed an SSRI.
There was a 12-week window between the
intervention and control timeframes for each
patient to eliminate any residual effects from
the SSRI after treatment discontinuation.*
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TABLE 1. Patient demographics and background
SEX (NUMBER OF PATIENTS, PERCENTAGE)

Male
Female

American Indian or Alaska Native

Asian

Black or African American

Not identified

Other

White

ETHNICITY (NUMBER OF PATIENTS, PERCENTAGE)
Hispanic or Latinx

Not Hispanic or Latinx

Bipolar disorder type 1

Bipolar disorder type 2
Borderline personality disorder
Major depressive disorder
Schizoaffective disorder
Schizophrenia

Bipolar depression
Depression

Mood

Anxiety

No indication
Other

SSRI: Selective serotonin reuptake inhibitor

There was also a 12-week window between
the control and when SSRIs were initiated to
remove a time period where the patient might
be experiencing a change in mood or behavior
leading up to the prescription of the SSRI that
could have led to a confounding variable.
Patients were excluded from the study if they
had a criminal procedure law designation.
Using a retrospective analysis, aggression
was documented by psychiatric interventions,
including psychiatric emergencies, restraints,
and seclusions. As needed (PRN) medication
use and STAT medication use was included as
another predictor of aggressive behavior, and
these were documented based on the number
of medications given for agitation, aggression,
violence, poor impulse control, or psychosis.
Patients were also analyzed for self-aggression
by using the Columbia-Suicide Severity
Rating Scale (C-SSRS) to identify individuals
with a heightened risk of suicidality, which
is defined as suicidal behavior. Nicotine

32 (50%)
32 (50%)

RACE (NUMBER OF PATIENTS, PERCENTAGE)

1(1.5%)
1(1.5%)
8(12.5%)
2(3.1%)
2(3.1%)
50 (78.1%)

6 (9.4%)
58(90.6%)

PRIMARY MENTAL HEALTH DIAGNOSIS (NUMBER OF PATIENTS, PERCENTAGE)

4(6.3%)
1(1.5%)
1(1.5%)
5(7.8%)
19(29.7%)
34(53.1%)

PRIMARY INDICATION FOR SSRI USE (NUMBER OF PATIENTS, PERCENTAGE)

1(1.5%)
42 (65.6%)
8(12.5%)
10 (15.6%)

2(3.1%)

1(1.5%)

can act as an aid to help calm symptoms of
aggression;® therefore, nicotine cravings were
analyzed as a secondary endpoint, which was
determined by PRN nicotine use. Data were
analyzed using a paired two-tailed t-test, and
statistical significance for all endpoints was
demonstrated by a p-value of less than 0.05.
This study was completed as a retrospective
chart review, and therefore, patient consent
was not required.

RESULTS

The power analysis was conducted a priori,
and the sample size was met and exceeded
for the effect size and the significance level
for this study. The patient population (Table 1)
was 50 percent female and 50 percent male,
with the majority of patients identifying as
White (78.1%) and not Hispanic or Latinx
(90.6%). The average patient age was 52.2
years of age, with an age range 22 to 79 years.
Of the 64 patients, 53.1 percent had a primary
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TABLE 2. Aggression endpoint significance

SSRIS AND AGGRESSION SIGNIFICANCE

Restraints 0.162
Seclusions 0.321
Psychiatric emergencies 0.196

diagnosis of schizophrenia, and the primary
indication for SSRI use was depression in 65.6
percent of patients (Table 1). There was no
exclusion criteria for length of SSRI therapy,
and the longest SSRI therapy lasted 1,175
days.

All the endpoints to determine patient
aggression showed no statistical significance.
Patients taking SSRIs had more restraints,
seclusions, and psychiatric emergencies while
taking an SSRI; however, these results were not
statistically significant (Table 2). Additionally,
PRN medication use, STAT medication use,
(-SRSS score, and PRN nicotine use showed no
statistical significance when comparing SSRI
use to nonuse in a patient.

The data showed 650 PRNs used when
patients were not taking an SSRI and 961 PRNs
used when patients were taking an SSRI. The
reason for the variability in PRN use was due
to patient outliers. One patient used 133 PRNs
during SSRI treatment and only five when the
patient was without an SSRI. Another patient
had 115 PRNs used while taking an SSRI and
zero PRNs when they did not take an SSRI.
This can also be attributed to the patient
complexity. Since patients are taking multiple
medications, there are multiple other variables
that could potentially lead to these outliers.

DISCUSSION

This study identified 64 patients at an
inpatient state psychiatric facility who had
equivalent timeframes of treatment with and
without an SSRI, and, after assessing patient
aggression using psychiatric emergencies,
restraints, seclusions, PRN medication use,
STAT medication use, and PRN nicotine
use, there was no statistically significant
evidence to demonstrate that SSRI use
led to an increased risk of aggression. In
assessing self-aggression through C-SSRS, no
association between SSRI use and increase
in suicidal behavior was found. Although the
FDA box warning is specifically indicated for
patients 24 years of age or younger and the
youngest patient in this study was 22 years
of age, there is still concern by prescribers



that aggression, either in the form of self-
aggression or aggression to others, can be

an undesirable secondary treatment effect of
antidepressants for patients of all ages. This
study demonstrates that, in this inpatient
state psychiatric facility, there was no added
increase in risk of suicidality or aggression in
our adult patient population.

Limitations. The study site has a limited
number of patients who are prescribed SSRIs,
leading to a smaller sample size. With the
patients acting as a self-comparator, those
who had been prescribed an SSRI during their
entire inpatient stay were excluded, which had
the potential to eliminate longer courses of
SSRI treatment. Since the FDA box warning for
suicidality applies to persons 24 years of age or
younger, it would have been helpful to include
pediatric patients, but this facility serves only
adult patients. Given the psychiatric histories
of this patient population, the patients were
prescribed multiple psychopharmacotherapies
along with their SSRI, which had the potential
to lead to confounding variables. The patients
were also similar in demographics, with most
of the patients identifying as White and not
Hispanic or Latinx. Patient aggression was
also based on medical records, which, by the
nature of psychiatric emergencies, restraints,
seclusions, PRN medication use, and STAT
medication use, can limit documentation of all
aggressive episodes, especially if de-escalation
techniques, rather than medications, were
used.

The majority of patients at our facility have
the diagnosis of schizophrenia, which means
that while taking an antidepressant most
patients might also be taking an antipsychotic.
A combination of psychiatric medications could
have decreased the risk of SSRI use, and the
results might differ in a population using SSRIs
for depression treatment alone.

An additional limitation is that part of the
data was collected both before and during the
(OVID-19 pandemic. The pandemic limited
the number of admissions to the inpatient
state psychiatric facility, and admitted patients
could not leave facility grounds or have visitors
for a period of time during the pandemic.
However, the results showed that COVID-19
did not have any statistically significant impact
on psychiatric patients and aggression, even
though, given the patient population, they
might be more likely to have a stress or anxiety

response to the pandemic. It is possible that
SSRIs helped to limit these effects.

CONCLUSION

Based on the data collected at a state
inpatient psychiatric facility in upstate New
York, we saw no increase in aggression,
whether directed toward self or others,
among adult patients taking SSRIs. This is
encouraging, as it is an additional resource
demonstrating that SSRI prescriptions when
indicated should not be limited in adult
patients due to a fear of suicidal behavior
or aggression.'*4%° Patients who do not
seek treatment or prescribers who hesitate
to prescribe SSRIs cause a gap in care, and
untreated depression can in turn increase the
risk for suicidal behavior.>¢#° Suicidal behavior
and aggression are important counseling
points when prescribing an SSRI, but they
should not prevent patients from receiving
care. However, more research is needed
in patients without additional comorbid
psychiatric conditions and psychotherapeutic
medications to remove any confounding
variables.
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